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VACUUM ASSISTED WOUND TREATMENT AND INFECTION IDENTIFICATION 

SYSTEM AND METHOD 

RELATED APPLICATIONS 

[0001] This application claims the benefit under 35 U.S.C. § 1 19(e), of U.S. provisional 
patent application number 60/273,587 filed March 5, 2001. 
FIELD OF THE INVENTION 

[0002] The present invention relates to vacuum assisted wound treatment systems and 
methods, and more particularly to vacuum assisted wound treatment systems and methods that 
utilize a means for identifying infection through the use of optical analysis. 
BACKGROUND OF THE INVENTION 

[0003] Vacuum induced healing of open wounds has recently been popularized by 
Kinetic Concepts, Inc. of San Antonio, Texas, by its commercially available V.A.C.® product 
line. The vacuum induced healing process has been described in commonly assigned U.S. patent 
4,969,880 issued on November 13, 1990 to Zamierowski, as well as its continuations and 
continuations in part, U.S. patent 5,100,396, issued on March 31, 1992, U.S. patent 5,261,893, 
issued November 16, 1993, and U.S. patent 5,527,293, issued June 18, 1996, the disclosures of 
which are incorporated herein by this reference. Further improvements and modifications of the 
vacuum induced healing process are also described in U.S. patent 6,071,267, issued on June 6, 
2000 to Zamierowski and U.S. patents 5,636,643 and 5,645,081 issued to Argenta et al. on June 
10, 1997 and July 8, 1997 respectively, the disclosures of which are incorporated by reference as 
though fully set forth herein. 

[0004] These patents, and others, addressed the problems associated with closure of 
many types of wounds, including large or infected wounds. Wound closure typically involves 

2 Title: Vacuum Assisted Wound Treatment System 
and Infection Identification System and Method 
Docket No.: VAC702 


the migration of epithelial and subcutaneous tissue towards the center of the wound site. In 
many wounds however, this migration is slowed or non-existent due to the size of the wound, 
and the degree of infection. Such wounds have been commonly closed using sutures or staples, 
with varying results. Improved techniques, as those described in the above mentioned patents, 
involve applying a negative pressure to the wound over an area sufficient to promote migration 
of epithelial and subcutaneous tissue toward the wound. Such techniques have been met with 
extremely positive results, and are currently being marketed and utilized by a device known as 
V.A.C.® (Vacuum Assisted Closure T m), manufactured by Kinetic Concepts, Incorporated, of 
San Antonio, Texas. 

[0005] One difficulty associated with the use of the V.A.C.® device, is that no suitable 
means for detecting the presence or kind of infection present in the wound is available, without 
disturbing the airtight dressing covering the wound. 

[0006] Substantial work has been performed relating to the detection of microorganisms, 
which include spectrometers, chromatographs, and other electronic sensors for detecting the 
presence of microorganisms. Exemplary U.S. patents known to applicant include Lewis, et al 
6,017,440 issued January 25, 2000; Chutjian, et al. 6,188,067 issued February 13, 2001; Hunter, 
et al. 5,811,255 issued September 22, 1998; Overton, et al. 5,611,846 issued March 18, 1997; 
and Yu 5,583,281 issued December 10, 1996; the disclosures of which are incorporated by 
reference herein. 

[0007] As is well known to those of ordinary skill in the art, closure of surface wounds 
involves the inward migration of epithelial and subcutaneous tissue adjacent the wound. This 
migration is ordinarily assisted through the inflammatory process, whereby blood flow is 
increased and various functional cell types are activated. Through the inflammatory process, 
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blood flow through damaged or broken vessels is stopped by capillary level occlusion; thereafter, 
cleanup and rebuilding operations may begin. Unfortunately, this process is hampered when a 
wound is large or has become infected. In such wounds, a zone of stasis (i.e. an area in which 
localized swelling of tissue restricts the flow of blood to the tissues) forms near the surface of the 
wound. 

[0008] Without sufficient blood flow, the epithelial and subcutaneous tissues surrounding 
the wound not only receive diminished oxygen and nutrients, but also are also less able to 
successfully fight bacterial infection and thus are less able to naturally close the wound. Until 
the advent of vacuum induced therapy, such difficult wounds were addressed only through the 
use of sutures or staples. Although still widely practiced and sometimes effective, such 
mechanical closure techniques suffer a major disadvantage in that they produce tension on the 
skin tissue adjacent the wound. In particular, the tensile force required in order to achieve 
closure using sutures or staples may cause very high localized stresses at the suture or staple 
insertion point. These stresses commonly result in the rupture of the tissue at the insertion 
points, which can eventually cause wound dehiscence and additional tissue loss. 

[0009] Additionally, some wounds harden and inflame to such a degree due to infection 
that closure by stapling or suturing is not feasible. Wounds not reparable by suturing or stapling 
generally require prolonged hospitalization, with its attendant high cost, and major surgical 
procedures, such as grafts of surrounding tissues. Examples of wounds not readily treatable with 
staples or suturing include large, deep, open wounds; decubitus ulcers; ulcers resulting from 
chronic osteomyelitis; and partial thickness burns that subsequently develop into full thickness 
burns. 
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[0010] As a result of these and other shortcomings of mechanical closure devices, 
methods and apparatus for draining wounds by applying continuous negative pressures have 
been developed. When applied over a sufficient area of the wound, such negative pressures have 
been found to promote the migration toward the wound of epithelial and subcutaneous tissues. 
In practice, the application to a wound of negative gauge pressure, commercialized by Assignee 
or its parent under the designation "Vacuum Assisted Closure" (or "V.A.C .®") therapy, typically 
involves the mechanical-like contraction of the wound with simultaneous removal of excess 
fluid. In this manner, V.A.C.® therapy augments the body's natural inflammatory process while 
alleviating many of the known intrinsic side effects, such as the production of edema caused by 
increased blood flow absent the necessary vascular structure for proper venous return. 

[0011] While V.A.C.® therapy has been highly successful in the promotion of wound 
closure, healing many wounds previously thought unbeatable, some difficulty remains. Because 
the very nature of V.A.C ® therapy dictates an atmospherically sealed wound site, it is difficult 
to detect the presence or concentration of contaminant microorganisms, such as bacteria, that 
may be present in the wound site, without removing the wound dressing. It has heretofore been 
necessary to disturb the wound site, and thereby interrupt the therapy, in order to test for the 
presence or concentration of bacterial infection. Furthermore, any disturbance to the wound site 
may increase the possibility of infection to the wound site. Additionally, removal of the wound 
dressing may cause pain or discomfort to the patient. 

[0012] Accordingly, a primary object of the present invention is to provide a vacuum 
assisted closure device that utilizes a means for detecting the presence of an infection present at a 
wound site during utilization of an airtight dressing, without disturbing the dressing at the wound 
site. 
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[0013] A further object of the present invention is to provide a means for identifying the 
nature or specific type of infection present at a wound site during the utilization of an airtight 
dressing, without disturbing the dressing at the wound site. 

[0014] It is yet a further object of the present invention to provide a means for detecting 
the concentration of an infecting agent present at a wound site during utilization of an airtight 
dressing, without disturbing the dressing at the wound site. 
SUMMARY OF THE INVENTION 

[0015] In accordance with the foregoing objects, the present invention generally 
comprises a foam pad for insertion substantially into a wound site and a wound drape for sealing 
enclosure of the foam pad at the wound site. The foam pad, comprised of a foam having 
relatively few open cells in contact with the areas upon which cell growth is to be encouraged so 
as to avoid unwanted adhesions, but having sufficiently numerous open cells so that drainage and 
V.A.C. ® therapy may continue unimpaired, is placed in fluid communication with a vacuum 
source for promotion of fluid drainage, as known in the art. Such communication may include a 
flexible tubing that is removably connected to the foam pad and the vacuum source. A 
connection adapter, sometimes referred to as an "elbow" adapter, an example of which is 
disclosed in Figure 6 of international patent application PCT/GB96/02802 filed 14 November 
1996 by Heaton, et al, claiming priority to UK patent application GB2307180, filed 14 
November 1995, which reference is incorporated herein as though fully set forth, may be utilized 
to connect the flexible tubing to the wound dressing. 

[0016] An infection detection means is connectable to the vacuum source, such that 
fluids being removed from the wound site will pass through the detection means during suction. 
The detection means is preferably positioned between the canister utilized to collect wound 

6 Title: Vacuum Assisted Wound Treatment System 
and Infection Identification System and Method 
Docket No.: VAC.702 


fluids in the traditional V.A.C.® and the vacuum source. However, it is to be understood that the 
detection means may be positioned anywhere along the line of suction from the wound site, so 
long as any filtration of the wound fluid occurs after passage of the fluid through the detection 
means. 

[0017] The infection detection means is preferably comprised of an optical scanner that is 
capable of detecting changes in the frequency of light passing through the scanner. The 
frequency changes are identifiable to a particular bacterium, antigen, or other identifying source 
of infection. Alternative sensors include pH sensors for detecting changes in acidic 
concentrations of fluids being removed from the wound site during administration of negative 
pressure at the wound site. 

[0018] Various types of detection devices may be utilized to detect the presence, 
concentration, and/or type of infection present in the wound site. Exemplary devices that may 
be utilized include those disclosed in the previously mentioned patents issued to Chutjan et al., 
Lewis et al., Hunter et al, and Overton et al. 

[0019] Finally, many other features, objects and advantages of the present invention will 

be apparent to those of ordinary skill in the relevant arts, especially in light of the foregoing 

discussions and the following drawings and exemplary detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Although the scope of the present invention is much broader than any particular 

embodiment, a detailed description of the preferred embodiment follows together with 

illustrative figures, wherein like reference numerals refer to like components, and wherein: 

[0021] Figure 1 shows, in schematic diagram, the preferred embodiment of the present 

invention as applied to a mammalian wound site. 
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[0022] Figure 2 is a block diagram of the preferred sensor arrangement of the present 
invention as applied to the wound closure device of the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0023] Although those of ordinary skill in the art will readily recognize many alternative 
embodiments, especially in light of the illustrations provided herein, this detailed description is 
exemplary of the preferred embodiment of the present invention, the scope of which is limited 
only by the claims that may be drawn hereto. 

[0024] Referring now to the figures, and to Figure 1 in particular, the present invention 
10 is shown to generally comprise a foam pad 1 1, or other screen means, for insertion 
substantially into a wound site and a sealing means, such as a wound drape (not shown), for 
sealing enclosure of the foam pad 1 1 at the wound site. Flexible tubing 12 may be utilized to 
fluidically connect the foam pad 1 1 to a vacuum source 14. The vacuum source 14, which may 
encompasses a vacuum pump 15 and the sensing device, which may be comprised of a gas 
chromatograph 16. An exemplary gas chromatograph that may be utilized is disclosed in U.S. 
Patent 5,61 1,846 issued to Overton, et al. on March 18, 1997, which disclosure is incorporated 
herein as though fully set forth. In the preferred embodiment, photo diodes 18 are utilized in 
conjunction with the gas chromatograph to detect changes in light frequency as the fluid being 
pumped from the wound site passes across the photo diodes 18. The gas chromatograph 16 
identifies the changes in frequency, which may be associated with particular bacteria or antigens. 
Light frequencies associated with such microorganisms are stored in a database within a 
computer-processing unit 20. A software program compares the frequencies detected by the gas 
chromatograph 16 with the frequencies stored in the database. If the software identifies a match 
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in the frequencies detected by the chromatograph 16 with that of the microorganism frequencies 
stored in the database, an audible and/or visual notification is transmitted through the display 22. 

[0025] As will be understood by those skilled in the art, alternate sensing devices may 
also be utilized for detecting the presence of microorganisms in the fluid being suctioned from 
the wound site by the vacuum pump 15. Examples of such alternate sensing devices include, 
but are not limited to miniature mass spectrometers, such as that described by Chutjan, et al. in 
U.S. patent 6,188,067 whose disclosure is incoiporated herein by reference as though fully set 
forth. An alternate embodiment of the present invention may utilize sensor arrays similar to 
those described by Lewis, et al. in U.S. patent 6,017,440, whose disclosure is incorporated herein 
by reference as though fully set forth. Such a sensor array utilizes sensors comprised of regions 
of nonconducting organic material and regions of conducting organic material compositionally 
different than that of the nonconducting material. 

[0026] The preferred sequential arrangement of the component parts of a V.A.C.® device 
utilizing the present invention is illustrated in Figure 2. Such a device includes a foam pad 1 1 
and screen means 13, such as an airtight dressing for application at the wound site. A conduit, 
such as flexible tubing 12, may be utilized to communicate fluids to and from the vacuum source 
14, which houses a vacuum pump 15 as the source of the suction. However, it is to be 
understood that other means of suction may be utilized in alternative embodiments, including 
wall suction and other similar means. A canister 17 is connectable to the tubing 12 to capture 
and store fluids and other exudates extracted from the wound site during suction. The sensor 19, 
as described above in relation to Figure 1, is preferably positioned between the canister 17 and 
the vacuum pump 15, Alternative embodiments, not shown, may allow positioning of the sensor 
19 at other positions, including within the canister 17 itself, within the foam 11, dressing 13, or 
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along the tubing 12. Additionally, automatic sampling lines may be utilized. Such positioning 
arrangements are dependent on the type of sensor utilized, and the limitations placed upon it due 
to its size and accuracy fluctuations due to direct contact with the wound fluids. The greatest 
accuracy lies, however, in placing the sensor 19 between the wound site and any filtration 
mechanisms that may be in place, which may include a hydrophobic filter or charcoal filter 23 
located at the vacuum exhaust 24. A bleed orifice 25 may also be utilized to reduce the build up 
of excess pressure within the system. 

[0027] While the foregoing description is exemplary of the preferred embodiment of the 
present invention, those of ordinary skill in the relevant arts will recognize the many variations, 
alterations, modifications, substitutions and the like are readily possible, especially in light of 
this description and the accompanying drawings. In any case, because the scope of the present 
invention is much broader than any particular embodiment, the foregoing detailed description 
should not be considered as a limitation of the scope of the present invention, which is limited 
only by the claims that may be drawn hereto. 
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